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LXV. Some Account of the extraordinary 
Agitation of the Waters in MountVbay* 
and other Places > on the 3 if of March 
1 761 : In a Letter to the Reverend Dr. 
Charles Lyttelton, Dean of 'Exeter ', from 
the Reverend William Borlafe, M. A. 

F. R. S. 

Read Jan. i 4 , y^v N Tuefday, the 31ft of March 
17 2 " V^/ 1761, about five o'clock in the 
afternoon, there was a very uncommon motion of the 
tide in Mount's-bay, Cornwall. The Moon had 
entered her laft quarter on the 28th, at three P. M. 
fo that it was full fea that day, [the 31 ft] at or about 
half an hour P. M. and the tide (according to the 
reckoning of this neighbouring ftiore) juft paft the leaft 
neap-tide of the laft quarter of the Moon. After the 
tide had ebbed about four hours and half, (for the 
time is not determined with precifion) inftead.of con- 
tinuing to retreat gradually, as ufual, till it had com- 
pleted the fix hours ebb, on a fudden it advanced as 
it is ufually at the time of the Moon, at an hour and 
half before high-water. It then retreated nigh to the 
point of low-water, then it advanced again, and re- 
treated, making five advances, and as many recefles, 
in the {pace of one hour; viz. from about five to fix 
o'clock 5 which was the whole time, that thefe un- 
common ftretches of the tide continued. But the firft 
motion was moft considerable, the fea advancing the 
firft time to a quarter ebb) but the fecond advance was. 

but 
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but as far as the fea reaches at half ebb. A fmall floop 
of 30 tons burthen, at that time laden and dry in Pen- 
zance pier, by the firft furge, was fleeted; by which 
it appears, that the waters rofe at this place fix feet 
perpendicular, that floop requiring fix feet of water to 
fleet it. 

At the pier of St. Michael's mount, three miles to 
the eaft of Penzance, the tide was obferved, at the 
fame time, to rife and fall about four feet. At New- 
lyn, (a mile weft of Penzance) the tide rofe to the 
fame height nearly, as at Penzance. At Moufhole 
pier, (three miles S. W. of Penzance) it was only 
obferved, that the fea was in great agitation, and the 
fifhing-boats in danger. At theiflands of Scilly, the 
fea was judged to rife about four feet >, but the agita- 
tion to have continued longer than in Mounts-bay, 
viz. more than two hours. 

The weather had been fair, and funfhine, with 
calms, for four days before, in MountVbayj but on 
the evening of the 30th, it was windy; and on the 
31ft, windy and cloudy, the wind continuing from 
north to north-eaft, N. N. E. and eaft, from the 27th, 
to the 31ft inclufive; 

On the coaft of Scotland, from Fort Auguftus on 
Lochnefs, we had accounts, that, on the fame 31ft 
of March, about two in the afternoon, Lochnefs rofe, 
on a Hidden, about two feet perpendicularly, and con-r 
tinued alternately rifing and falling for the fpace of 
three quarters of an hour. The King's galley broke 
from her moorings, and drove them into the loch 9 
feveiral boats were eaft very far upon dry land ; in the 
middle of the loch, the water fwelled up like a 
mountain, extremely muddy, and ihc motion at- 
tended 



Cork, in Ire 
land. 
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tended with a very uncommon hollow found. A 
perfe<5t calm for feveral hours before and after (1). 

By a fubfequent account from the fame place, the 
water is faid to have rifen near 30 inches, between 
the hours of twelve and one P. M. and continued 
for near half an hour. That day, and feveral before 
it, remarkably fine. It is added, an inftance fimilar 
to this happened here, at the time of the Lifbon 
earthquake (2), viz. of 1755. 

On the coaft of Ireland, from Cork, there was 
advice, that, on the fame 31ft of March, a quarter 
after noon, a fhock of an earthquake was felt in that 
city, and, between the gates only, allowed to be more 
violent than that of November 1, 1755. It did not 
continue above one minute, undulating from eaft to 
weft, and vice verfd(3). 

At Kinfale, about fix o'clock P. M. near dead 
low-water, the tide rofe fuddenly on the ftrand, 
about two feet higher than it was, and went out 
again, in the fpace of four minutes, with great force, 
which repeated feveral times; but the firft was the 
greateft (4). 
Amfterdam. At Amfterdam, the branches in the fynagogue 

were obferved to vibrate, between one and two 
o'clock. In the great church at Maefland Slys, the 
branches moved about a foot from the perpendicular, 
and the veflels in the harbour were agitated (5). 



Kinfale. 
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(1) London Chronicle, April II, p. 350. 

(2) Ibid. p. 366. 

(3) Ibid, p. 350. 

(4) Ibid* p. 358. 

(5) Ibid. p. 383. 



Thefe 
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Thefe arc all the traces of this earthquake, which At fea. 
have yet reached my notice, on the weftern ihores : 
but it was felt more violently on the ocean, between 
the coafts of Spain and the Britifh chanels. Ships on 
their paffage from that part of the continent, many 
leagues to the weftward of Cape Finifterre, felt an 
unufual agitation of the fea, as if they had ftruck on 
funken rocks * the time agreeing with that of Cork 
and Fort Auguftus. 

Captain Woodward, of the Expedition packet- Expedition 
boat, failed from Lifbon March 29. On the 3 1 ft, P acket - 
foon after he had paffed the rocks of Lifbon, in the 
morning, and almoft calm, the fea fwelled to a great 
degree, with a rumbling noife. The v'eflel was tofled 
about, as if in a fiorm. The agitation continued four 
minutes (6). 

The Gofport man of war, off the rock of Lifbon, Gofport roan 
at three quarters paft eleven in the forenoon, felt two of waF| and 
violent (hocks of an earthquake 5 the firft continued convqy * 
near a minute and half, the fecond not fo long (7). 
Under the convoy of the Gofport, were feveral iliips, 
all affcdted in the fame manner. One, off Lifbon, 
(lat. 44 29", long. u 9 19') felt thefhock, attended 
with a noife, as if empty cafks had been toffed about 
in the hold. The (hip immediately made a good 
many inches of water, which proceeded from the 
feams opening* the veffel fhaldng in fo dreadful a 
manner, that, under the apprehenfions, that the (hip 
was finking, the people threw out their boat, and got 



(6) London Chronicle, p. 383, 

(7) Ibid. p. 386, 
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all things ready for leaving her, then about 50 leagues 
from fhore. 
The Amey In the latitude 43, not many leagues off fhore, in 
ftipof Briflol. her paffagc from Lifbon, the Amey of Briftol, Capt. 

Condon, felt a moft violent fhock. The concuffion 
was fo great, that it fhook the needle off the fpindle 
of the compafs j and immediately after, arofe fuch a 
ftorm of wind and rain, as he never before met with. 
The fhock was felt ten minutes A. M. viz. half an 
hour before it was felt at Cork, and five hours before 
the waters rofe at Kinfale, and in Mount's-bay, on the 
fame day (8). 
Xiflxm, As the thoughts of all perfons concerned in ob~ 

ferving thefe phenomena were immediately turned 
towards Lifbon, diftinguifhed by her unhappy fuffer- 
ings, when the fame agitation of land and water hap- 
pened on the firft of November 1755, every one was 
in pain for that fcarce reviving city 5 and their appre- 
henfions # were not wholly groundlefs* for there was 
a violent earthquake at Lifbon, " thought by fome as 
cc fevere as that of 1755, but the agitation more 
cc equable " confequently the damages not fo de- 
plorable, no lives loft,, a few old houfes fhattered 
and thrown down, and fome new ones cracked 5 the 
fhock lafted between three and five minutes (9). 
But more particular is the account following, from 
an eye-witnefs, in an Englifh veflel then oft Lifbon, 
i.e. lying before the city. « On March the 3 1 ft, at 
" mid- day, a fevere fhock, not fo ftrong as that of 
« 1755? but of longer duration. I faw the ruins of 



(8) London Chronicle, p. 426. 
{9) Ibid. p. 390. 

« the 
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u the laft earthquake falling heap upon heap, and, 
turning round, beheld the rocks on the oppofite 
fide falling from the mountains, followed by a 
<c continual cry of the people ; the buildings erected 
u fince 1755 damaged, to the amount of 20,000 
<c moidores at leaft. It iafted about five minutes, 
" fome fay feven ; the water in continual agitation all 
the afternoon, ebbing and flowing three or four feet 
in a very fhprt time. At twelve at night, another 
u fhock, of fliort continuance. The next morning, 
c< great fogs; that night, three more; did no da- 
c< mage. St. Ubes, [ten leagues diftance to the 
" fouth] we hear, has fuffered much; and the vil- 
cc lages to the north, as alfo a large convent. During 
" the confufion in the city, 300 prifoners, in the fe- 
€€ vera! gaols, gained their liberty; but all except 
c< fourteen were fecured again (10). The (hock felt 
" at Oporto was very ftrong ; but did no damage. 
" At a village about twenty miles diftant, three or 
" four houfes were thrown down, by which feveral 
" people were killed (1 1)." 

It is faid, that the government of Portugal inter- 
pofed ; and, to prevent the confequences of terror and 
fancy, (oftentimes as pernicious as realities) prohi- 
bited particular accounts, and even public thanks- 
givings. 

At Madrid, the violent fhock Iafted two minutes Madrid 
and half, fhaking the houfes, and throwing down 
the furniture ; the inhabitants left their houfes., for 
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(10) London Chronicle, p. 376. 
(ii J Ibid. p. 416. 

Vol.LII, Iii fear 



Madeira. 



Barbadoes. 
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fear of being buried in the ruins (12), It was re- 
marked here as fomething extraordinary, that, at the 
moment it was felt, the atmofphere was quite calm, 
and a gentle (hower fell (13). 

At Madeira, the fhock was felt very violent, at 
ten o'clock A..M. It did no damage in the town ; 
fome rocks were fplit, and felt into the fea, and fome 
of the roads of the iflaad fuffered (14), Upon the 
whole, the greateft damage there fuftained was the 
lofs of one church, and four people killed, two of 
which were in a boat fifhing near the fhore, when 
the rocks fell ( 1 5). Portland man of war in Madeira 
road. 

" On the 31ft of March, about half paft four 
* P. M* near low^water, the fea fuddenly retired 
**■ from the fhore, and in about three minutes re- 
♦* turned again, to the hight of near four feet, 
** This flux and reflux abated about eight o'clock, 
*'■ (o as fcarce to be perceived ; but about ten, it 
u increafed again, for fome fhort time, then de- 
#f creafed till fix the next morning. The flux and 
" reflux was not always regular, after the three firft 
f< hours > it was feme times performed in three 
€t minutes, and at other times in not lefs than fix* 
" On November 1, 1755, the day the earthquake 
<c happened at Lifbon, there was then here, in this 
" feme manner, an agitation of the water (16)." 
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(iz) London Chronicle, p, 377, 

(13) Ibid. May 7. 

(14) Ibid. May 9. 

(15) Ibid. May \6. 

(16) Ibid, p. 578* 
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C 425 ] 

We are alarmed with frequent iliocks of earth- Fyal ifland, 
quakes. The moft violent fhock we have had of late, ^L^ thC 
was on the 3 1 ft of March laft (17). 

" On the 31ft of March, the fea rofe to a great Terceira. 
" hight, and fell again fc low, that the quays were 
" left dry; all the lighters and fifhing-boats, that 
u were hauled up in Portorico, were carried down 

into the bay, and broke to pieces upon the 

rocks (18)." 

N. B. About a fortnight after, feveral earthquakes 
(fucceffively more and more violent) ended not, till 
on the 20th three volcanoes threw out as many rivers 
of lava, of near a mile in breadth, and four yards 
high, which threatened defolation to the whole 
country, and continued over-running every tree and 
houfe, till the 24th (19). 

There, Sir, are all the memorandums I could 
colled in this place; and it muft foon be feen, that 
they are lame and imperfect, not either fufficiently 
precife as to time, or fb particular as to weather, 
place, and other circumftances, as might be wifhed ; 
but, fuch as they are, (and I doubt not other papers 
may furnifh an additional number to others) I have 
thrown them into a table, under general heads, with 
a few deductions, which rofe from their comparifon. 
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(17) London Chronicle, July 21— 23, 1761* 
]i8) Ibid. September i, 1761. 
(19) Ibid, p, 214* 
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SyllogeoF fome cifcumftances relating to the earthquake felt 
in the weftern parts of Europe, and elfewhere, on the 31ft of 
March 1761, 



Place. 



tmmmmmt 



(i) Mount's- 
bay in Corn- 
wall. 



(2) Scilly 
iflands. 

»■ ■ m mmmmtmtmmmum 

(3) FO * 

Auguftus, 
Scotland* 



Time of be- 
ginning. 



Duration. 



About five 
P.M. 



About one 
hour. 



About five 
P.M. 



More than 
two hours. 



By the firft 
account, 
about two 
P.M. 2d ac- 
count be- 
twixt twelve 
and one 
P.M. 



Three quar- 
ters of an 
hour. 

Half hour. 



(4) Cork, 
Ireland. 



I 



Quarter paft 
noon. 



Weather 
and wind. 



Unufual 
calms and 
funfhine for 
five days be- 
fore; that 
day cloudy 
and windy. 



That day, 
and feveral 
before it, re- 
markably 
fine. A per- 
fect calm for 
feveral hours 
before and 
after. 



One minute. 



Degrees of violence, and 
variety of circumftances. 



The fea rofe fix feet, ad- 
vanced five times, and re- 
treated five times. 



Sea rofe four feet. 



By the firft account, the 
waters rofe two feet. BJr 
the fecond, the waters 
rofe thirty inches, and in 
the middle of the loch, 
fwelled like a mountain^ 
with an uncommon hol- 
low found ; the King's 
galley broke from her 
moorings * y fifhing- boats- 
caft far up upon the dry 
land. 



Allowed to be more vio- 
lent than that of Novem- 
ber 1755. The earth- 
quake felt by land only, 
between the gates of the 
city, undulating from eaft 
to weft, and vice verfa. 



Place* 



Place. 



Time of be- 
ginning. 
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Duration. 



(5) Kinfale, 
Ireland. 



About fix 
P. M. ten 
minutes be- 
fore five, as 
per fhip 
Amey. 



(6) Carrick, 
ibid*. 



(7) Dungar- 
von, ibid. 



(8) Rofs, in 

the county ofjP. M, 

Wexford, 

ibid. 



About four 
P. M. two 
hours after 
flood. 



Between 
four and nine 
P.M, 



About feven 



(9) Water- 
ford, ibid. 



Weather 
and wind. 



"*W 
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The wind 
calm. 



■MM) 



Degrees of violence, and 
variety of circumftances. 



The fea rofe.fuddenly two 
feet in hight ; ebbed and 
flowed again feveral times $ 
four minutes retiring, 
four advancing, with great 
force ; but the firft ftretch 
the greateft. 



The waters of the river 
Sure rofe four feet in the 
fpace of five minutes at 
Carrick, about thirty miles" 
from the fea, to which the 
[tide, however, reaches. 
Attefted by numbers of 
eye-witnefles, who refide 
on the banks of the Sure. 



■**- 



The fea flowed and ebbed 
five times alternately, be- 
tween four and nine 
o'clock in the afternoon. 



There was a violent com- 
motion in the river, which 
forced a (loop from its 
hawfers, and the ferry- 
boat, on her paflage, turned 
round, with great velo- 
city ; the water returned 
then into its ufual courfe, 
like a fluke. 



There was an agitation in 
the river, fo that u the fea 
" rofe [i. e. advanced on 
** the fliore] thirty feet 
" extraordinary, though 
" it was near the laft ebb- 



<c 



quarter 



» 



PLce, 



Place* 



Time of be- 
ginning. 



(10) Amfter- 
dam. 



Duration* 
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Weather 
and wind. 



Between one 
and two 
P.M, 



heQt 



( 11 ) On t 
fea, feveral 
leagues to the 
weft of Cape 
Finifterre, 



**■ 



uarter paft 
noon. 



«MI««|m«P 



( 1 2) Expe- 
dition packet 
juft pafied 
the Reek of 
Lifbon. 



•^ 
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In the mpui- 
ing. 
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(13) Oof 

port man of 
war off the 
Rock of Lis- 
bon* 



Three quar- 

Juup,A ititiIm* ^>1a_ 
TCTS p»rt t?K5— 

ven A* M. 



(14) Ship, 
not named, 
but with the 
Gofport, off 

JuliOOf}, rat* 

44. 29. long^ 
11, 19. 



Three quar- 
ters pail eler 
ven A. 



.■um"MU 
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Four mi- 
nutes. 



About one 
ntWuce and 
half. 



Almoftcalm. 



Degrees of violence, and 
variety of circumftances. 



Branches in the fyuagogue 
vibrated. Branches in the 
church at Maefland-Slys 
moved about one foot from 
perpendicular. Veffels in 
the harbour agitated. 



Felt an uHufual agitation 
of the fea, as if the (hip 
had .ftruck on funkea 
rocks. 



The fea fwelled to a great 
degree, with a rumbling 
noife 5 the imp was tolled 
as m a ftorm. 



W i^H ' H M" 



Felt two violent (hocks of 
an earthquake, and all the 
(hips under this convey 
were affe&ed in like maa* 



ner. 



Felt the (hock, with a 
noife, as it empty caflcs 
had been tofled about in 
the hold ; the fliip (hook 
fo dreadfully, that the 
people, thinking her fihb- 
ing, threw out the boat, 
in order to leave her. The 
(hip made fbme inches of 

I water, by reafon of the 
(earns opening* 

Place* 
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Place. 



Time of be- 
ginning. 



(15) The 
Amey of 
Briftol, fome 
leagues off 
fhore from 
Lifbon, lat. 

4* 



Three quar- 
ters paft ele- 
ven A. M. 
Ten minutes 
A. M. 



(16) Lifoon. 



At noon, 
and at twelve 



P. M. ano- 
ther foock. 



■*■**#*»«*■ 



Duration. 



Between 
thfee- mi" 
nutea, fome 
fey feven mi- 
nutes. 
That at mh)i 
night of fltortj 
continuance 



Weather 
and wind. 



Immediately 
after arofe 
fuch a ftorm 
of wind and 
rain, as he 
never before 
met with* 



Next morn- 
ing- great 
fogs. 



Degrees of violence, and 
variety of circumftances. 



Felt a moft violent fliock, 
of which the concuffion 
W asfo great, that it {hook 
the needle off the fpindle 
of the compafs. 



mrmm 



The {hock, thought by 
feme to be as violent as 

* 

that of 1755, but the agi- 
tation more equable." By 
others reckoned a fevere 
(hock, not fo ftrong as 
that of 1755, but of longer 
duration. " Ruins of the 
lafl earthquake fell heap 
upon heap ; rocks on the 
oppofite fide [viz. of the 
Tagus] fell from the 
mountains $ the water in 
continual agitation all the 
afternoon, ebbing and 
flowing three or four feet 
[high] in a very fhort 
time. Three hundred pri- 
foners efcaped out of the 
gaols of the city 5 no 
lives left 5 a few old 
houfes Shattered, and 
thrown down ; fome pew 
ones cracked. Buildings 
ere&ed fince 1755 da- 
maged, to the amount of* 
20,000 moidores. 



Place. 



Place. 



(17) Oporto, 
Portugal. 
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(18) St.^ 
Vbes, ibid. 



(19) Madrid. 



Time of be- 
ginning. 



Duration. 
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(20) Ma- 
deira* 



Ten A. M. 



^21) Bar- 
badoes. 



Two mi- 
nutes and 
half. 
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Weather 
and wind. 



Degrees of violence, -and 
variety of circumftances. 



Shock felt very ftrong 
(without damage) ; but 
at a village 20 miles di- 
ftant, fome houfes thrown 
down, and feveral people 
killed. 



The atmo- 
fphere quite 
calm, with a 
gentle 
(hower. 



Half an hour 
paft four 
P.M. 



Said to have fuffered 
much. 



The (hock violent, fhak- 
ing the houfes, throwing 
down the furniture, *fo 
that the inhabitants left 
their houfes, for fear of 
being buriedin the ruins. 



Shock very violent j did 
no damage in the town; 
fome rocks fplit, and fell 
into the fea ; in the iiland, 
one church deftroyed, four 
people killed , two of which 
were fifliing near the fliore 
when the rocks fell. Some 
of the roads fuffered. 



Four hours, 
and, after 
ceafing two 
hours, began 
again, and 
continued 
eight hours 
more* 



The fea fuddenly retired 
from the fliore, and in 
about three minutes re- 
turned again, to the hight 
of near 4 feet 5 the flux 
and reflux not always re- 
gular ; in the fame man- 
ner was the agitation of 
the water on November 1, 

'755- 

Place* 



Place. 



(22) Fyal, 
one of the 
Azores. 



Time of be- 
ginning. 
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Duration. 



Weather 
and wind. 



(23) Ter~ 
geira, ibid. 




Degrees of violence, and 
variety of circumftances. 



■*•% 
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Alarmed with frequent 
(hocks of earthquakes : 
the moft violent fhock we 
have had of late was on 
the 31ft of March lafh 

The fea rofe to a great 
hight, and fell again fo 
low, that the quays were 
left dry; all the lighters 
and mhing-boats, that 
were hauled up in Portor 
rico, were carried down 
into the tay, and broken 
to pieces upon the rocks, 



Corollaries. 



1. From thefe accounts, (fuppoling them properly 
authenticated) the violence of this (earthquake was 
greateft: at, or rather near Lifbon ; perhaps at fea, in 
latitude between 43 and 44V and longitude about 
ii° 19', where no tremors of land could be obferved, 
and, consequently, the effe&s not fo terrifying, nor 
perceived by fo many, nor fo deftru&ive, as if it had 
happened on the land, and contiguous to Lifbon as 
that of 1755. 

2. It did not begin at Lifbon ; it was felt at Madeira 
two hours before -noon; at and near Lifbon about 
noon 1 at Cork in Ireland, a quarter after noon ; but 
it lafted longer at Lifbon than on any fhores in 
Europe. 

3. The weather was different in different places; 
at Madrid quite calm, with a gentle fhower ; hear the 

Vol. LII. K k k Rock 
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Rock of Lifbon, almoft calm; at Lochnefs in Scot- 
land, a perfect calm feveral days before and after ; 
in Mount's-bay in Cornwall, for five days before, re- 
markable calms, but, at the time of the agitation, 
cloudy and windy: with the Amey of Briftol, fome 
leagues off Lifbon, a moil violent ftorm followed the 
agitation of the fea. 

4. There was a great conformity between the ef- 
fects of the earthquake of November 1, 1755, and 
t>f this of March the 3 1 ft, 176 1 ; firft, in the extent * 
adly, in the rife of the waters j 3dly, in the calm- 
liefs 6i the weather in moft parts ; 4thly, in the fuc- 
ceffion of time, beginning fooner at Lifbon than on 
the northern fhores, both times. 

Quaere. If this conformity (and others, which 
might eafily be traced from the Tranfaftions) fo re- 
markable }n different climates, in many places, (and 
in more it may have paffed away unnoticed) could 
proceed from any thing vague, unfettled, and dif- 
fimilar? 

Quaere, 2dly, If the true caufe in both inftances 
■was not fome explofions in, and eruptions from, the 
lame fubterraneous caverns of the earth, caverns cir- 
fcumfcribed as before, and branched off nearly in the 
fame direction, the fame dufts and grotts communi- 
cating the fhock of March the 31ft, 1761, (as they 
did before on the firft of November 1755) to the 
waters of the Britifh ifles, and fome iflands in Ame- 
rica, but not with equal force, nor diffufing their 
tremors fo univerfally to land, fea, lake, and pond* 
the inflammable materials being either not equal in 
quiaptity, or not equally combuftible or explofive ? 
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5. As it was calm in moft places, it was fucceeded 
by a violent ftorm in latit. 43 , at fea. 

Quaere. Whether this ftorm did not put an end 
to the earthquake, in the fpot and neighbourhood of 
its greateft momentum, the extraordinary vent, or 
breaking forth of the imprifoned vapours, leaving the 
fhaken parts of the earth's £hell quickly to fettle, and 
return to its wonted {lability ? 

6. At Cork in Ireland, (if thofe accounts may be 
depended on) there are two particulars remarkable > 
that fhock -was felt almoft at the fame time of the 
day as at Lifbon. 2diy, That it was felt only at land, 
not apparent in the fea : at Lochnefs, Mount's-bay, 
and Kinfale, it was vifible in the waters only, with- 
out affe&ing the land ; at and near Lifbon* forcibly 
agitating both land and water. 

7. Quaere. Whether it is not apparent, from 
thefe fimilar effe&s, at fuch diftant times, and in 
places fo remote from each other, that the fhell of 
the earth is cavernous, abounding more or lefs, and 
interfperfed with oblate, comprefTed hollows ; (which 
may be called the pores .of our terraqueous globe, and 
lpread from different points, (or centers) like the 
roots of trees from their trunks > and whether the 
caves and fubterraneous pafTages, being in form parts 
narrow, little, more crooked, or other wife impeded 
by accidental obftru&ions, or more remote from the 
firft and chief momentum, may not be the reafon, 
why the furface in fome places is little or not at all 
afFe&ed, and the fhock later in time* but where the 
paflages are ftraight and open, and near the firft and 
ftrongeft explofion, there die (hock is earlier, and the 
agitation proportionably more violent ? 
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